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[571 ABSTRACT

The present invention relates to a process for the manu-
facture of disodium phosphate of a high purity without
utilizing organic solvents. According to the process,
monosodium sulfate is reacted, at a temperature, in the
range of 40 to 100 degrees C. with a phosphate constitu-
ent selected from phosphate rock, dicalcium phosphate
or mixtures thereof, in the presence of phosphoric acid.
The common metal impurities, organic matter and fluo-
rides present in the starting phosphate rock are substan-
tially complete eliminated with the solid gypsum or
dicalcium phosphate resulted thereto. After separating
sald solid, the filtrate is treated in two neutralization
stages: first by a calcium constituent selected from cal-
cium carbonate, calcium hydroxide or mixtures thereof
and separating the formed dicalcium phosphate, fol-
lowed by a second neutralization with an alkali sodium
constituent selected from sodium hydroxide, sodium
carbonate and sodium bicarbonate or mixtures thereof
at a pH in the range of 8.0 to 9.5. From the resulted
filtrate, pure disodium phosphate is obtained by crystal-
lization. The process is characterized by a high recover-
ing of the P2Os5 and NayO values, the resulted product
being substantially free of chloride ion.

11 Claims, No Drawings
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PROCESS FOR THE MANUFACTURE OF
DISODIUM PHOSPHATE

BACKGROUND OF THE INVENTION

The present invention relates to an improved process
for the manufacture of disodium phosphate. More par-
ticularly the invention relates to an improved process
for the manufacture of hydrated disodium phosphate of
a high purity, which does not involve the use of orgamc
solvents.

Disodium phosphate is an important industrial chemi-
cal used in detergent industry and other products. It is
normally made by reacting H3PO4 with alkali metal
hydroxide or carbonate. The naturally occurring ring
alkali metals, such as sodium or potassium, are most
commonly mined and recovered as a salt, such as chlo-
ride. Thus in order to create phosphoric acid with an
alkali metal hydroxide or carbonate, the alkali metal salt
must first be converted to the corresponding hydroxide
or carbonate. It is thus readily apparent that a process
for preparing disodium phosphate which employs NaCl
directly, eliminating expensive intermediate processing,
would be a highly desirable and economically attractive
process.

In principle, the primary reaction between sodium
chloride and phosphoric acid may result in a sodium
phosphate salt, such as NaH>PO4 and hydrochloric
acid. The practice of this reaction by heating the two
reagents, will result in the expulsion of hydrogen chlo-
ride, but at the same time would cause a dehydration of

the orthophosphate to form the metaphosphate salt

(NaPO3). Furthermore, this system is extremely corro-
sive at the temperatures necessary to expel the hydro-
gen chloride. The corrosion problem is quite severe and
can not be readily overcome and will also result the
incorporation of various impurities in the product.

In order to obviate the corrosion problem, some pro-
cesses were suggested in the last twenty years, in which
organic solvents are utilized for removing the hydrogen
chloride and thus temperatures in the range of 40 to 100
degrees centigrade may be utilized. Thus according to
U.S. Pat. No. 3,443,889 a method is described for the
manufacture of disodium phosphate, from sodium chlo-
ride and phosphoric acid in the presence of a water
immiscible primary alkyl amine containing from 8 to 22
carbon atoms and a water immiscible liquid organic
solvent. The organic phase containing the hydrogen
chloride is separated from the reaction mixture, the
amine being regenerated by treating the organic liquid
with an alkaline reagent and its recovery from the re-
mainder reaction mixture. Although the process seems
to be quite interesting from a theoretical point of view,
in practice its exploitation is quite doubtfully, in view of
the expensive solvents required and losses thereof
which are inherent during the extraction and regenera-
tion. It should be borne in mind that large amounts of
solvents are required in the process, these solvents hav-
ing molecular weights in the range of 180 to 315, and
even small losses of solvent will increase appreciable
the overall costs of the process. According to U.S. Pat.
No. 3,661,513 sodium phosphate having the formula
Naj sH) sPOg is obtained by reacting sodium chloride
with phosphoric acid in the presence of a secondary or
tertiary amine containing from 6 to 24 carbon atoms.

The steps are quite similar to those of the previous
patent and has the same disadvantages.
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In order to complete the state of the art in respect to
the manufacture of sodium phosphate, it should perhaps
be interesting to mention its preparation from sodium
chloride and phosphoric acid (as described in Israeli
Pat. No. 9539) carried out at ambient temperature. Ac-
cording to this process, a great excess of phosphoric
acid is utilized, and the mixture of phosphoric acid and
hydrochloric acid is removed by solvent extraction
using water immiscible organic solvents. The sodium
0 phosphate salt is crystallized from the aqueous solution
resulted after removal of the acids. The process is in-
deed quite elegant, but its implementation on a commer-
cial scale is questionable particularly in view of the high
costs involved concerning the organic solvents and

energy required to separate the phosphonc acid from
hydrochloric acid.

SUMMARY OF THE INVENTION

It 1s an object of the present invention to provide a
simple process for the manufacture of disodium phos-
phate. It is another object of the present invention to
provide a simple process for the manufacture of diso-
dium phosphate which does not require temperatures
above 100 degrees C. and thus avoids completely the
danger of metaphosphate production. Thus the inven-
tion consists of a process for the manufacture of diso-
dium phosphate which comprises the steps of: (a) react-
ing monosodium sulfate with a phosphate constituent
selected from the group consisting of phosphate rock,
dicalctum phosphate or mixtures thereof in the presence
of phosphoric acid, and separating the formed calcium
sulfate; (b) a two stages neutralization of the filtrate
obtained in step (), first by a calcium constituent se-
lected from calcium carbonate, calcium hydroxide or
mixtures thereof and separating the formed dicalcium
phosphate, followed by a further neutralization by an
alkali sodium constituent selected from sodium hydrox-
ide, sodium carbonate and sodium bicarbonate or mix-
tures thereof at a pH in the range of 8.0 to 9.5; and (c)
crystallizing from the filtrate obtained in step (b) sub-
stantially pure hydrated disodium phosphate. The phos-
phoric acid to be present at the end of step (a) should be
in the range of 5%-20% by weight of the total P;0s
present the system. Above 20% the process is still oper-
able, but any excess above this value is actually a waste
of P2Os. The concentration of the P»Qs in the above
mixture of phosphoric acid and sodium salt is not criti-
cal and can be selected in a very broad range. It was
found that by using the above steps, the product ob-
tained wiil not be accompanied by phosphoric acid
(double salt monosodium phosphate-phosphroc amd) as
encountered in the prior art methods.

One of the characteristics of the system is the absence
of monocalcium phosphate. This is a result of an excess
of the sulfate ion which is present therein, which ex-
cluded the formation of monocalcium phosphate, due to
the formation of the insoluble calcium sulfate. The ex-
cess of sulfate ion has also a beneficial effect on the
generation of well-shaped crystals of gypsum with the
consequence of their easy filtration.

The starting reagent for the present invention is mon-
osodium sulfate. As known this salt is easily obtained in
the reaction between sodium chloride and sulfuric acid
occurs in two distinct steps:

NaCl+ H3804—NaHSO4+ HCI (1)

NaCl+ NaHSQ4—NaS04+HCI (2)
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The first reaction for the formation of monosodium
phosphate occurs smoothly and is much more easily
performed (being exothermic) than the second one of
disodium sulfate formation (which is endothermic). The
proper conditions for the preparation of monosodium
sulfate are well known from the prior art, its prepara-
tion being not considered part of the present invention.
As known, the temperatures at which it takes place are
low enough to permit the use of corrosion-resistant
plastics, thus reducing the capital costs. |

The temperatures involved in the process according
to the present invention are generally in the range of
between 40 to 100 degrees centigrade and preferably in
the range of between 60 to 80 degrees centigrade. The
above relatively low temperatures range, compared
with the temperatures of above 160 degrees centigrade
mentioned in the prior art, excludes completely the
possibility of co-producing the insoluble sodium meta-
phosphate. As known, the prior art references are utiliz-
ing temperatures above 160 degrees C. in order to com-
plete the expulsion of HC] resulting from the reaction of
sodium chlonide with phosphoric acid:

H3PO4+2NaCl—-NayHPO4 4+ 2HCI (3)

Other advantages from utilizing the lower tempera-
ture range in the process according to the present inven-
tion are of course connected with the save of energy, as
well as to the less corrosive conditions which prevail
during the process for the equipment.

According to a preferred embodiment, which enables
to obtain a maximum yield of P,Os5 and Na>O recovery,
it 1s suggested to carry out the first step according to the
present invention in two or more stages which also

enables a better control of the process. In a first stage
the reaction occurs between monosodium sulfate and

part of the phosphate rock, or dicalcium phosphate (or
mixture thereof) in the presence of phosphoric acid.
The phosphoric acid may be added such as, or pro-
duced in-sttu from an additional amount of phosphate
rock or dicalcium phosphate and sulfuric acid. The use
of phosphoric acid produced in-situ has of course signif-
icant economical advantage and also will impart filtra-
tion properties to the gypsum resulted which has to be
removed. In the second stage, the reaction products
from the first stage are reacted with a new portion of
phosphate rock or dicalcium phosphate. In this stage
the gypsum formed thereto, possesses also good filtra-
tion properties and could therefore easily be separated.
Also, together with the separated gypsum an ap-
precialbe amount of organic matter present in the phos-
phate rock will be removed.

In order to obtain a maximum conversion of the Na+
value 1nto monosodium phosphate, it is suggested to
carry out a desulfatization of the solution resulting from
step (a), prior to its neutralization. This can be accom-
plished by the reaction of said solution with calcium
phosphate (as illustrated by the reaction given under
equation 10 in the next page). After filtering out the
formed calcium sulfate, the solution of phosphoric acid
entering to the neutralization step will be substantially
depleted from the sulfate ion. This is an important addi-
tional advantage in view of the strict requirement of
sulfate absence in pentasodium polyphosphate (TSPP)
which is one of the main outlets of disodium phosphate.

5

15

20

25

30

335

40

435

50

33

60

635

4

The chemical reactions involved in the process ac-
cording to the present invention can be schematically
presented by the following equations:

6NaHSO4 + Ca3(PO4)2 -+ 5H3P0O4—3Na804 + 7H-

31P04+3CaS04.2H;0 (4)

3NazS8044 Ca(PO4); + TH3PO4+ 6H70—6NaHj;.

PO4+3CaS04.2H20+ 3H3PO04 (5)

6NaH,PO4+3H3P04 4+ 3Ca0O—6NaHPO4 + 3CaH-

PO4+2H70 (6)

3CatPO4 4+ 3NaHSO4 4 6H70—3NaH;PO4 +--

3CaS04.2H,0 (7)

Na3S04+ H3PO44 CaHPO4—2NaH>PO4+ CaS0y (8)

NaH;PO4+NaOH—Nay)HPO4+H;0 9)

NaS04+2CaHPO4s+ HySO4—2NaH;P0O4 - -
2CaS04.2H70

(10}

The second step of the process involves the neutral-
ization of the filtrate obtained in step (a), said filtrate
consisting of phosphoric acid and monosodium phos-
phate. This neutralization is carried out either with
calcium oxide (calcium hydroxide), calcium carbonate
or other substances containing these compounds or any
mixture thereof, depending on the availability of such
reagents. Of course that the purity of the disodium
phosphate produced in the process, will be influenced
to some extent from the purity of the calcium constitu-
ent utilized in the neutralization stages. This step in-
volves a second neutralization operation, which is car-
ried out after the removal of the dicalcium phosphate.
The resulted filtrate will have a slightly acidic pH (in
the range of 4 to 6.5), which will be neutralized by an
alkali solution consisting of sodium hydroxide, sodium
carbonate or mixtures thereof, (according to equation
(9)) reaching a pH in the range of 8.0 to 9.5 and most
preferably about 8.6. This neutralization can be carried
out either by solid reagent(s) or concenirated solu-
tion(s), preferably having a concentration in the range
of 30 to 60% by weight. In this neutralization step, any
traces of calcium and magnesium ions will precipitate
out, leaving a very pure solution of disodium phosphate
which can be crystallized out 1n the form of NajH-
PO4.12H70. This crystallization is enhanced by the fact
that the solubility of the salt is strongly dependent of
temperature; thus, the solution being saturated at 30
degrees C., by cooling to about 5 degrees C., will sepa-
rate crystals of the hydrated disodium phosphate at the
desired size which can be easily separated. The strong
temperature dependency, imparts a high yield to the
crystals recovery, reaching a value of above 90%. Fur-
thermore, the presence of small amounts of NaCl in the
solution will further decrease the solubility of the diso-
dium phosphate, so that the crystallization yield will be
even higher than 95%. This is a known effect encoun-
tered in the art under the term of salting out.

According to another embodiment of the present
invention, part of the dicalcium phosphate resulted after
the neutralization (according to equation 6 mentioned
above) can be utilized in the step of desuifatization of
the solution obtained in step (a), the chemical equations
(8) or (10) being involved in this case.

If desired, most of the above dicalcium phosphate
could be recycled and utilized in the scheme of the
process, provided that a corresponding amount of mon-
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osodium sulfate will also be incorporated. This varia-

tion might be important when there is no outlet for the

resulted co-produced dicalcium phosphate.

The disodium phosphate obtained in the process ac-
cording to the present invention is characterized by its
high purity since most of the impurities precipitate out
and are removed with the gypsum produced in step (a).
A typical analysis of the disodium phosphate crystals
obtained in the process is as follows: P2Os: 19.7%;
Nay0: 17.5%; SO4——: 0.3%; Ca0: 24 ppm; F—: 2 ppm;
Cl—: 6 ppm; MgO: 35 ppm. The relative high purity of
the disodium phosphate obtained according to the pres-
ent invention, enables its utilization in various products,
where a high degree of purity is required. Thus for
instance, the disodium phosphate can be easily trans-
formed into sodium tripolyphosphate according to the
following reaction:

5Na;HPQ4+ H3PO4=4NasHPO4+2NaH;POs. (11)

The solution obtained consists of a mixture of disodium

phosphate and monosodium phosphate which is trans-

formed into the tripolyphosphate by the known meth-
ods.

Another use for the disodium phosphate obtained, is
in the manufacture of very pure phosphate salts, re-
quired for food technology or special purposes.

Summing up, the process according to the present
invention is characterized by the following advantages:
(1) Substantially pure disodium phosphate is obtained

directly, without being accompanied by phosphoric

acid, which is generally present when starting with
phosphoric acid and sodium chloride.

(2) High conversion and recovery of the sodium and
phosphorus values into the desired disodium phos-
phate are achieved. More than 90% of the input
P20s are transformed into sodium phosphate.

(3) Relatively low temperatures, which do not surpass
100 degrees C. are involved, fact which saves appre-
ciable amounts of energy and reduces considerably
the corrosion problems of the equipment.

(4) The calcium sulfate co-produced in the process, can
be easily removed due to the improved filtration
properties. Furthermore, some of the organic matter
(generally present in the phosphate rock) is also re-
moved together with the calcium sulfate. As known,
serious problems are generally encountered in the
filtration of the gypsum resulted in the manufacture
of phosphoric acid. |

(5) Together with the dicalcium phosphate which is
separated from the system, most of the metal impuri-
ties as well as fluorides are removed. In this manner,
the resulted product will be obtained directly in a
very pure state without involving any additional
purification step.

(6) When there is no outlet for the dicalcium phosphate
co-produced, most of it could be recycled into the
process.

While the invention will now be described in connec-
tion with certain preferred embodiments in the follow-
ing Examples, it will be understood that it is not in-
tended to limit the invention to these particular embodi-
ments. On the contrary, it is intended to cover all altera-
tives, modifications and equivalents as may be included
within the scope of the invention as defined by the
appended claims. Thus the following Examples which
include preferred embodiments will serve to illustrate
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the practice of this invention, it being understood that

the particulars described are by way of example and for

6

purposes of tllustrative discussion of preferred embodi-
ments of the present invention, without being limited
thereto.

In the Examples presented hereafter, the concentra- -
tions are expressed in weight percent, unless otherwise
stated.

EXAMPLE 1

In a 3 1 glass reactor, provided with a stirrer and
controlled heating (70 degrees C.) the following rea-
gents were introduced during about 45 minutes:

280.2 g of monosodium sulfate.

167 g of sulfuric acid (96%).

348 g of phosphate rock (31.5% P205 and 52% CaO0).
14035 g of tap water. |

The resulting slurry had the following composition (in
the clarified solution):

P->0s: 9.1%

Na»O: 5.1%

Ca0: 0.1% and

SO4——: 6.53%.

To the above slurry it was added: 108 g of dicalcium
phosphate; 45.8 g of rock phosphate (31.5% P;0s and
532% Ca0) and 279.7 g of tap water. After agitating the
mixture for about 30 minutes at about 70 degrees C., the
separated solution from the slurry had the followmg
analysis:

PHD 20s5: 10.5%:;

NayO: 4.3%;

Ca0: 0.24%; and

SO4——: 2.39%.

To the above slurry, an amount of 79.2 g of dicalcium
phosphate 37% P>0s was added. After filtration of the
above slurry an amount of 729.1 g of gypsum (on dry
basis) and 1823 g of filtrate was obtained. The gypsum
contained only 2.3% of P2Osand 0.29% Na;O while the
analysis of the filtrate was as follows: 10.3% P20s; 0.6%
Ca0 and 0.99% SO4——.

To the above filtrate, a slurry of 189 g of calcmm hy-
droxide (32%) was added at a temperature of about 55
degrees C. An amount of 250 g of dicalcium phosphate
was separated (33% humidity) leaving 1941 ml of fil-
trate at a pH 4.8 with a P,O5 concentration of 6.18%.
This filtrate was substantially pure monosodium phos-
phate and by its neutralization with a solution of 45%
NaOH to a pH of 8.7, disodium phosphate was pro-
duced. In this neutralization operation, an appreciable
amount of heat evolved accompanied by the sedimenta-
tion of small particles of CaO and MgO in the form of
hydroxyphosphate salts. After removal of the fine pre-
cipitate, the filtrate was cooled to about 10 degrees, by
a controlled cooling at the rate of about 10 degrees C.
per hour. Crystallizing the disodium phosphate. An
amount of 870 g of very pure crystals (15% humidity) of
disodium phosphate were separated out.

EXAMPLE 2
In a 3 1 glass reaction, provided with a stirrer and

~controlled heating (70 degrees C.), the following rea-

gents were introduced during about 45 minutes:

360.8 g NaHSOg;

147 g H»SO4 (96%);

348 g of phosphate rock (31.3% ons, 52% CaQ0);

888 g of tap water; and

348 g of wash water obtained from the filtration of
gypsum in Example 1.
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‘The analysis of the clarified solution in the above slurry
was: 8.9% P,0s and 7.9% SO,s.

To the above slurry, an amount of 107.4 phosphate
rock of the above composition was added together with
75.9 g dicalcium phosphate (37% P,0s). After agitating 5
the mixture for about 30 minutes, at about 70 degrees C.,
the separated solution from the slurry had the following
analysis:

P>0Os: 9.07%

S04~ —: 3.63%

Ca0: 0.22%.

To the above slurry, an amount of 82 g of dicalcium
phosphate (37% P>0s) was added and the mixture was
agitated for one hour.

After filtration of the above slurry, an amount of 1050 g
of gypsum (22% humidity) and 1741 g of filtrate were
separated. The gypsum contained 4.08% P,0Os and
0.4% Na;O, while the analysis of the filtrate was:
10.15% P;0s, 0.389% CaO and 1.85% SQO4——.

To the above filtrate, a slurry containing 179 g of cal- 20
cium hydroxide (32%) was added at a temperature of

about 55 degrees C. An amount of 241 g of dicalcium
phosphate was separated (49% humidity) leaving a

solution of 1960 ml. The solution had a pH of 4.75 with
a P20s5 concentration of 7.6%. This filtrate consisted 25
substantially of pure monosodium phosphate; by its
neutralization with a solution of 47.5% NaOH (contain-

ing 1.2% NaCl) to a pH of about 8.7, disodium phos-
phate was produced. In this neutralization operation, an
appreciable amount of heat evolved, being accompa- 30
nied by the precipitation of small particles of Ca0O and
MgO in the form of hydroxyphosphate salts. After the
removal of the fine precipitates, the filtrate was cooled

to about 5 degrees, by a controlled cooling at the rate of
about 10 degrees per hour. The chloride concentration 35
in the mother-liquor was about 2% which gave rise to
an increase of crystallization, the yield depending on
NaCl concentration, known as salting out effect. An
amount of 920 g of very pure crystals (14% humidity) of
disodium phosphate were separated.
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EXAMPLE 3

In a 3 1 glass reactor, provided with a stirrer and 45
controlled heating (70 degrees C.), the following rea-
gents were introduced during about 45 minutes:

360.8 g NaHSOu;

147 g H2S04 (96%);

348 g phosphate rock (32.1% P,0s, 51.4% CaQ);

564 g tap water;

350 g of wash water obtained from the filtration of

gypsum in Example 2.

The resulting slurry contained in the clarified solution,
11.4% P05 and 9.6% SO4——. To the above slurry it
was added an amount of 104 g phosphate rock (fine
grounded) of the above composition, together with 69.5
g dicalcium phosphate (separated from Example 2).
After agitating the mixture for about 30 minutes at
about 70 degrees C., the clarified solution had the fol-
lowing analysis:

P>0s 12.0%

SOs—— 2.89%

Ca0 0.31%

To the above slurry an amount of 82.5 g of dicalcium
phosphate (obtained in Example 2) was added, the
slurry was further agitated for one hour. After filtration
of the above slurry, an amount of 1337 g of washed
gypsum (39.2% humidity) and 1050 g of filtrate were
obtained. The gypsum contained 2.19% P2Osand 1.25%

50
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8
Na;Q, while the analysis of the filtrate was 12.1% P;0Os,
0.67% Cao and 1.16% SO4——.

To the above filtrate, a slurry of 185 g of calcium
hydroxide was added at a temperature of about 45 de-
grees C. An amount of 274 g of dicalcium phosphate
was separated (46% humidity) leaving 1690 ml of fil-
trate at a pH of 4.8 with a PyOs concentration of 9.5%.
The filtrate was substantially pure monosodium phos-
phate, which by neutralization with a solution of 46%
NaOH (containing 1.8% NaCl) to a pH of 8.7 substan-
tially disodium phosphate was produced. In this neu-
tralization an appreciable amount of heat evolved. After
the removal of a fine precipitate containing CaQ and
MgQO, the filtrate was cooled to about 3 degrees by a
controlled cooling at a rate of about 15 degrees per
hour. The chloride concentration in the mother liquor
was about 2.5% which produced a considerable in-
crease in crystals yield (salting out effect). An amount
of 1104 g of wet crystals (16% humidity) of pure diso-
dium phosphate was separated.

I claim:

1. A process for the manufacture of substantially pure
disodium phosphate without utilizing organic solvents
which comprises the steps of:

(a) reacting 1n at least two stages, at a temperature

between 40° C. and 100° C. monosodium sulfate

with a phosphate constituent selected from the
group consisting of phosphate rock, dicalcium

phosphate and mixtures thereof in the presence of
phosphoric acid to form a slurry containing phos-
phoric acid, monosodium phosphate and calcium
sulfate and separating out the formed calcium

sulfate to obtain a filtrate containing phosphoric
acid and monosodium phosphate, the amount of

phosphoric acid being in the range of between 5%
and 20% of the total P2Os, the slurry being char-

acterized by the absence of monocalcium phos-
phate;

(b) neutralizing in two stages the filtrate obtained in
step (a) first with a calcium constituent selected
from calcium carbonate, calcium hydroxide and
mixtures thereof, at a pH in the range of between 4
and 6.5 to obtain a slurry containing dicalcium
phosphate and separating out the formed dicalcium
phosphate, followed by further neutralizing with
an alkalt sodium constituent selected from sodium
hydroxide, sodium carbonate and sodium bicarbon-
ate or mixtures thereof at a pH in the range of 8.0
to 9.5: and

(c) crystallizing out from the filtrate formed in step
(b) substantially pure hydrated disodium phos-
phate.

2. A process accroding to claim 1, wherein the phos-
phoric acid in step (a) is produced in situ from an addi-
tional amount of phosphate rock and sulfuric acid.

3. A process according to claim 1, wherein the solu-
tion obtained in step (a) is desulfatized prior to the neu-
tralization operation in step (b).

4. A process according to claim 3, wherein said desul-
fatization is carried out with dicalcium phosphate pro-
duced in step (b) and separating out the formed calcium
sulfate.

5. A process according to claim 1, wherein metal
impurities and fluorides present in the phosphate con-
stituent are eliminated with the gypsum separated in
step (a) or dicalcium phosphate separated in step (b).

6. A process according to claim 1, wherein some of
the organic matter present in the phosphate rock is
eliminated with the calcium sulfate.
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7. A process according to claim 1, wherein the pH at
the end of the second neutralization stage is about 8.6.
8. A process according to claim 7, wherein said neu-
tralization 1s carried out by an alkaline solution selected
from the group consisting of sodium hydroxide, sodium
carbonate and sodium bicarbonate or mixtures thereof.
9. A process according to claim 7, wherein said alka-
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10
line solution has a concentration in the range of between
30% to 60% by wt.

10. A process according to claim 1, wherein the sepa-
ration of the crystals of hydrated disodium phosphate is
carried out by cold crystallization.

11. A process according to claim 10, wherein sodium
chloride is present in the solution entering the crystalli-

zation step. |
* X X X =
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